A previous study indicated that Guatemalan Indians, both male and female, tended to maintain low levels of serum cholesterol throughout adulthood but that beta-lipoprotein fractions increased with age, as is usually the case in populations in the United States. To investigate whether race was of importance in this unexpected dissociation between these lipid fractions, a similar study was done with a rural group in Costa Rica, which was comparable in the diet consumed and in many other environmental factors, but of pure European origin. At all ages the cholesterol values were slightly higher but the same type of dissociation was observed.
IN A previous report Mann, Munoz, and Scrimshawl demonstrated that rural Guatemalans, subsisting on a diet low in both animal protein and calories from fat, had much lower serum cholesterol values than men and women from business and professional families living in urban areas in either Guatemala or the United States. The rural Guatemalans also showed A-lipoprotein fractions that were within the same levels for males, and higher levels for females, than upper income populations in urban Guatemala and the United States. This dissociation between serum cholesterol and certain f-lipoprotein fractions was quite unexpected and contrary to the findings of studies dealing exclusively with United States subjects.
These observations have important implica-tions because autopsy findings indicate that the rural Guatemalan group has a much lower incidence of the complications of atherosclerosis than persons in the United States.2 Similarly, clinical records show coronary heart disease to be common among business and professional persons in urban areas in both the United States and Guatemala and exceedingly rare among lower income persons residing in rural Guatemala. These results suggested that environmental differences, among which diet might be the most important determining factor, were responsible for the relative freedom from coronary heart disease and other complications of atherosclerosis of the Guatemalan rural group. This group differed, however, in racial origin: they were known to be predominantly Mayan Indian by their physical appearance, way of life, and the distribution of blood group 0, which varied from 80 to 96 per cent, depending on the village studied.3' 4 In contrast, the United States population is known to RESULTS A partial summary of the dietary findings in the 3 groups is given in table 1. When compared with the rural Guatemalans previously studied, the diets of the Turrialba rural area population are higher in calories, fat, and cholesterol. The percentage of total calories from fat, although slightly greater than in rural Guatemala, is still less than a third of the percentage given in the United States reports. 15 The amount of protein and fat of animal as compared with vegetable origin, is nearly 3 times greater in the rural Costa Ricans than in the rural Guatemalans, but still much less than for the United States population. It is of interest that the small amount of free fat consumed in Guatemala came from lard, while in Turrialba, some butter and vegetable oil were also used. The cholesterol content of the diets of the 3 groups was estimated and found to be low in the rural Costa Ricans and still lower in the rural Guatemalans.
The levels of cholesterol and lipoproteins of the Sf 12-20 and Sf 20-100 classes for the 3 groups are shown in table 2. The data are grouped according to decade of age and the significance of each comparison is given. When the rural Costa Rican group is compared with the rural Guatemalan group, the serum cholesterol levels tend to be slightly higher, significantly so in 2 age groups for the males and 3 age groups for the females. On the other hand, These trends are shown graphically in figure  1 , where the Costa Rican males are intermediate in cholesterol, but tend to be lower in Sf 12-20 and 20-100 levels than the other 2 groups. For the Costa Rican females, the cholesterol and Sf 20-100 levels are seen to be intermediate between the rural Guatemalan and United States groups, but the Sf [12] [13] [14] [15] [16] [17] [18] [19] [20] fractions were almost identical in rural Costa Rica and United States.
In the previous study, the levels of the Sf The suggestion has been made that some factor in vegetable protein diets, apart from the major nutrients, might be responsible for a decrease in serum cholesterol levels in persons consuming low-fat diets. Sitosterol has been studied as an example of such a substance.2' However, it has been difficult to conceive of a factor that would be common to low-fat diets in all of the various parts of the world in which low serum The question may be raised as to whether the rural Costa Rican population is as free from the complications of atherosclerosis as the rural Guatemalan population. Preliminary information being collected by one of us (C. T.) in cooperation +vith Dr. Rodolfo Cespedes in Costa Rica indicates that the Costa Rican rural population does, in fact, share in this relative immunity from coronary heart disease and other complications of atherosclerosis. If this is true, our data on both the Guatemalans and Costa Ricans, indicating rather minor differences in the serum concentrations of the lipoproteins, Sf 12-100, between these groups and the United States population, but large and significantt differences in the Sf 0-12 and cholesterol concentrations between the Costa Rican and United States groups, suggest that these latter 2 fractions may be more intimately related to the development of atherosclerosis than the Sf 12-100 fractions.
There is no doubt that the rural and pooI' urban populations of Central America consume much less fat than most persons in the United States, derive a far smaller percentage of their total calories from this class of nutrient, and utilize different kinds of fats. Other known differences in the dietary data include the amount of animal protein, the number of calories from refined carbohydrates, and the percentage of crude fiber. In addition, vitamin A and riboflavin intakes are lower and the mineral composition of the diets differ. It is also conceivable that there are other specific factors in the Central American diets that can serve to depress the serum cholesterol. Furthermore, the relative body weights of the rural population are less and they are more active physically. For these reasons, it would be premature to assert which spe(ific environmental factors are the ones responsible for the lower serum cholesterol and freedom from the complications of atherosclerosis of the lower income groups of Central America. F'ortunately, the Central American area offers a very favorable opportunity for the (ontinfling investigation of this problem.
SUMMARY
The total cholesterol and major beta-lipoprotein fractions were determined in a group of 99 men and women living in the rural zone of Turrialba, Costa Rica, and subsisting on diets low in fat and animal protein. These measurements were compared with North Americans and rural Guatemalans previously investigated.
At all ages studied the Costa Rican subjects, both male and female, were shown to have mean cholesterol values that were slightly higher than the rural Guatemalans, but much lower than the North Americans. There was little evidence among the Costa Ricans of the tendency for serum cholesterol to increase with age. The Sf 12-20 and 20-100 levels in the rural Costa Rican males were only slightly lower and in the females were frequently higher than in the North Americans. They tended to be lower, however, than in the rural Guatemalans previously studied. The Sf 0-12 levels were lower in the rural Costa Ricans than in the North Americans and this difference was sufficient to account for most of the differences in cholesterol levels.
The greater leanness of the rural Costa Rican was shown not to be a significant factor in the lower cholesterol values. Since the rural Costa Rican population was of European origin in contrast to the predominantly Mayan Indian of the rural Guatemalan group previously studied, the similarity of the results in both populations would seem to eliminate racial factors from serious consideration and to confirm the hypothesis that environmental factors, most likely nutritional, are responsible for the differences observed between rural Central Americans and North Americans.
In view of the supposed freedom of Central American rural and low income urban populations from the complications of atherosclerosis it is important that the dietary and other environmental factors be identified that may be responsible for these differences.
Since there are only minor differences in the concentration of the Sf 12- 
